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ABSTRACT : 

PROBLEM TO BE SOLVED : To strengthen a silica-mixed reinforcement of a silica-mixed 
pneumatic tire curb its heat generating level, and improve its abrasion resistance. 



SOLUTION: A pneumatic tire has a l^yereoL^ructur^^ tire tread section 

composed of at least two layers ;(bas^trea3) and <cagXtread> The base thread uses a 
rubber composition compounding 5-40 parts of silic a and 10-60 parts of carbon black 
for 100 parts of diene type rubber, by weight, and 1-40% of silica mixture of 
polysiloxan of 3-10,000 of the average degree of polymerization containing J:he 
following alkoxysilyl group (I) or alkoxyshilyl group (II). = Si-ORl (I), =Si-OCOR2 
(II) In the above-described formula, Rl describes a substitutive Cl-18 or a non- 
substitutive monovalent hydorcarbon group, or ether- bond-containing organic group 
R2 indicates. H or hydrocarbon group of Cl-18. 
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TITLE: Pneumatic tyre used particularly for heavy load vehicles - comprises a cap 
tread and a base tread formed by compounding silica , diene-based rubber, carbon 
black, and poly : siloxane containing. alk:oxy silyl group or an acylioxy silyl group 
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PATENT- FAMILY: 

PUB-NO PUB-DATE LANGUAGE PAGES MAIN-IPC 

□ JP 10095204 A April 14, 1998 Oil B60C001/00 

APPLICATION-DATA: 

PUB-NO APPL-DATE AP PL-NO DESCRIPTOR 

JP 10095204A September 25, 1996 1996JP-0252911 

INT-CL (IPC) : B60 C 1/00; B60 C 11/00; C08 K 3/04; C08 K 3/36; C08 L 9/00; C08 L 
9/00; C08 L 83:06 



ABSTRACTED- PUB-NO: JP 10095204A 
BASIC-ABSTRACT : 

A tyre tread portion is of a layered structure consisting of at least two layers, a 
base tread and a cap tread. The base tread uses a rubber composition formed by 
compounding silica, 5-40 pts.wt. per 100 pts.wt. of diene-based rubber, carbon 
black, 10-60 pts.wt. per 100 pts.wt. of the diene-based rubber, and polysiloxane 
containing an alkoxy silyl gp. of formula triple bond Si-ORl (I) or an acyloxy 
silyl gp. of formula triple bond Si-OCOR2 (II), 1-40 wt.% per compounding amt . of 
the silica, and having an average degree of polymerisation in the range of 3-10000. 
In formulae, Rl = a 1-18C (un) substituted monovalent hydrocarbon gp., or an ether 
bond-containing organic gp.; R2 = hydrogen, or a 1-18C hydrocarbon gp. . 

USE - The pneumatic tyre is used in trucks, or buses and finds its application in a 
heavy load. 

ADVANTAGE - The small carbon black particles have enhanced abrasion resistance. The 
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silica evolves low heat generation . The result depresses exothermic level in the 
entire tyre tread portion. The use of the polysiloxane retains the fabrication of 
the base tread deteriorated by the use of large amts. of the silica in a good 
state. 

CHOSEN- DRAWING : Dwg . 0/0 

TITLE-TERMS: PNEUMATIC TYRE HEAVY LOAD VEHICLE COMPRISE CAP TREAD BASE TREAD 
FORMING COMPOUND SILICA DIENE BASED RUBBER CARBON BLACK POLY SILOXANE CONTAIN OXY 
SILYL GROUP ACYL OXY SILYL GROUP 

DERWENT-CLASS : A12 A26 A95 Qll 

CPI-CODES: A04-B01E; A06-A00E; A07-A04F; AG8-R03; A08-R06A; A12-T01B; 
ENHANCED- POLYMER- INDEXING : 

Polymer Index [1.1] 018 ; G0817*R D01 D51 D54 ; HOOOO ; H0011*R ; H0124*R Polymer 
Index [1.2] 018 ; ND01 ; K9449 ; Q9999 Q9256*R Q9212 ; Q9999 Q9234 Q9212 ; B9999 
B5287 B5276 ; B9999 B4002 B3963 B3930 B3838 B3747 ; K9745*R Polymer Index [1.3] 
018 ; R01694 D00 F20 O* 6A Si 4A ; R05085 D00 D09 C* 4A ; A999 A771 Polymer Index 
[2.1] 018 ; D01 F87 O* 6A Dll D10 D12 D50 D51*R F34 ; P1445*R F81 Si 4A Polymer 
Index [2.2] 018 ; ND01 ; K9449 ; Q9999 Q9256*R Q9212 ; Q9999 Q9234 Q9212 ; B9999 
B5287 B5276 ; B9999 B4002 B3963 B3930 B3838 B3747 ; K9745*R Polymer Index [2.3] 
018 ; B9999 B5094 B4977 B4740 Polymer Index (2.4] 018 ; R01694 D00 F20 O* 6A Si 
4A ; R05085 D00 D09 C* 4A ; A999 A771 

SECONDARY-ACC-NO: 

CPI Secondary Accession Numbers: C1998-086731 
Non-CPI Secondary Accession Numbers: N1998-220746 
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Japan Patent Office is not responsible for any 
damages caused by the use of" this translation. 

1. This document has been translated by computer. So the translation may not reflect the original precisely. 

2. **** shows the word which can not be translated 
3.1n the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the pneumatic tire equipped with the tire tread which blended the silica with the 

under tread and aimed at wear-resistant and febrile [-proof] coexistence in more detail about a pneumatic tire. 

[0002] 

[Description of the Prior Art] About the pneumatic tire for heavy loading for a truck and buses, carbon black with comparatively 
fine particle diameter is conventionally blended with cap rubber, and the attempt which aims at wear-resistant improvement is 
made. However, if the carbon black of the diameter of a granule is blended so much, generation of heat of tread rubber will 
become large, and the problem that the high-speed endurance of a tire falls will arise. 

[0003] Although the tire which reconciled abrasion resistance and febrihty-proof by using for JP,3-7602,A the based red with 
generation of heal smaller lhan a cap tread which blended the silica was proposed, when a silica was blended so much, the 
problem that the mixed workability got worse was in a viscosity rise of an un vulcanized rubber, vulcanization delay and a list 
[0004] 

[Problem(s) to be Solved by the Invention] Therefore, this invention blending the carbon of small particle diameter with a cap 
tread for wear-resistant improvement The exoergic level of the whole tire-tread section is stopped by installing the based red 
which blended the silica comparatively in large quantities and attained low generation-of-heat-ization at the rate of a volume ratio 
of a fixed rate. It aims at maintaining at a good condition the workability of the based red which gets worse by abundant 
combination of a silica by blending a specific polysiloxane. 
[0005] 

[Means for Solving the Problem] If this invention is followed, the tire-tread section considers as the layer structure of based red 
and a cap tread which consists of more than two-layer at least, and receives the diene system rubber 100 weight section. A silica 5 
- 40 weight sections, carbon black 10-60 weight sections, Pneumatic tire **Si-ORl which comes to use for based red the rubber 
constituent with which silica loadings come for the average degree of polymerization containing the following alkoxy silyl radical 
(I) or an acyloxy silyl radical 01) to blend the polysiloxane of 3-10,000 one to 40% of the weight (I) 
**Si-OCOR2 (II) 

(~ R lis a univalent hydrocarbon group the permutation of carbon numbers 1 - 1 8, or unsubstituted, or an ether linkage content 
organic radical, and R2 is hydrogen or the hydrocarbon group of carbon numbers 1-18.) - it is provided. 
[0006] According to the desirable mode of this invention, said based red is further provided with the pneumatic tire which 
blended 1 - 20% of the weight of silica loadings in a silane coupling agent. 

[0007] According to the desirable mode of this invention, said cap tread is received at the diene system rubber 100 weight 
section. Furthermore, more than N2 SA: 1 20rn2 / g DBP oil absorption: - the loss tangent which carried out 40-70 weight section 
combination of the carbon black ( 1 1 0ml / 1 OOg or more), and was measured at 60 degrees C of a cap tread and based red - 
respectively - tandeltac and tandeltab ** - the time of carrying out -- a degree type - (l):tandeltac >tandeltab ~ (1) 
The volume fraction (Vb/Va) of said based red which satisfies and is occupied for the volume (Va) of the whole tread is a degree 
type (2). 

10<=( Vb/Va) <=60 - (2) 

The pneumatic tire come to be satisfied of a pneumatic tire is offered 
[0008] 

[Embodiment of the Invention] Below, the configuration and the operation effectiveness of this invention are explained in detail. 
Although especially the vulcanizate nature of the tire tread which blended the silica so much into based red like the 
above-mentioned was good when planning abrasion resistance and febrility-proof, there was a fault of being inferior to the 
workability at the time of un- vulcanizing. According to this invention persons' knowledge, this originates in the silanol group 
(**Si-OH) which exists in a silica front face, the structure generates in a rubber constituent according to the cohesive force of a 
silanol group, and the workability of a non-vulcanized constituent falls for the phenomenon in which a vulcanization accelerator 
etc. adsorbs with the polarity of a silanol group, viscosity rises, or, and a settlement of mixing falls since compatibility with 
nonpolar rubber is not enough. [ that vulcanization is delayed ] Furthermore, although the silane coupling agent was used together 
by the silica compound constituent in many cases for the reinforcement to rubber, the silanol group existed also in the lumen of a 
silica particle, this reacts with a silane coupling agent, the silane coupling agent was made to lose, and since the reinforcement 
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effectiveness feU, there was a problem that a lot of silane coupling agents had to be blended in it 

[0009] However, if this invention is followed, since the polysiloxane containing the alkoxy silyl radical of the above (1) or the 
acyloxy silyl radical of (II) will be blended into based red These radicals will react with the silanol group of a silica, a 
polysiloxane will cover a silica front face, and the trouble of the conventional technique is entirely solved as the resulL Useless 
consumption of the viscosity rise produced with the cohesive force of the silanol group of a silica or a polarity, a polar additives, 
such as a vulcanization accelerator, a silane coupling agent, etc., etc. can be held down effectively. 

[0010] the magnitude which the polysiloxane containing the alkoxy silyl radical (I) or acyloxy silyl radical fll) blended into based 
red according to this invention has the silanol group of a silica, the alkoxy silyl radical (I) which reacts, or an acyloxy silyl radical 
(II) like the above-mentioned, covers the front face of a silica particle, and shows the lubrication effectiveness, i.e., average 
degree of polymerization, -3-1 0,000 - it is necessary to be the polymer (or oligomer) of 1 0- 1 ,000 preferably Therefore, it sets 
to the polysiloxane of this invention and is **Si-0-Rl. A radical or **Si-OCOR2 Existence of a radical is indispensable and 
these radicals may be in any of a principal chain, a side chain, and an end. Furthermore, there may be a hydrogen radical and other 
organic radicals. Furthermore, OR 1 contained in these radicals Since it can be made to combine with a bulking agent firmly by 
containing a radical in 1 molecule and making six or more pieces or an acyloxy radical contain in [ two or more ] 1 molecule, as 
for the polysiloxane used by this invention, it is desirable that the alkoxy group coupled directly with Si atom exists in 1 molecule, 
and six or more pieces or an acyloxy radical exists in [ two or more ] 1 molecule. In addition, said polysiloxane used in this 
invention has the hydrocarbon group coupled directly with Si atom in the molecule, and the desirable thing which has at least one 
alkyl group preferably from a viewpoint of compatibility with a rubber component. This polysiloxane is the well-known matter, 
for example, generally, is the following, and can be made and manufactured. 

[001 1 ] The polysiloxane containing alkoxy silyl or an acyloxy silyl radical is compounded by making a Si-H radical content 
polysiloxane, alcohol, or a carboxylic acid react to the bottom of existence of a catalyst. 
[001 2] The following can be illustrated as the aforementioned **Si-H radical content polysiloxane. 
[Formul a 1 ] 
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[00 1 3] As said alcohol, the alcohol which has oxygen atoms other than a methanol, ethanol, propanol, a butanol, a pentanol, 
heptanol, an octanol, OKUTA decanol, a phenol, and benzyl alcohol, such as ethylene glycol monomethyl ether and the 
diethylene-glycol monomethyl ether, can be illustrated. Moreover, as said carboxylic acid, an acetic acid, a propionic acid, a 
palmitic acid, stearin acid, a myristic acid, etc. can be illustrated Furthermore, as said catalyst, it is chloroplatinic acid, a 
platinum-ether complex, a platinum-olefin complex, PdC12(PPh3) 2, and RhC12(PPh3) 2. It can be used. 
[0014] It is easily introduced by making the organic compound which has **Si-H and a double bond react as an approach of 
introducing an organic radical using the above-mentioned catalyst. As a compound which has a double bond, there are styrene, 
alpha methyl styrene, a limonene, a vinyl cyclohexene, etc. 

[001 5] It is compoundable by making corresponding **Si-H radical content polysiloxane and double bond content alkoxysilane 

as shown below react to the bottom of existence of the above mentioned catalyst as an option. 

[Formula^2] 

CH 2 =< 

N C0 2 (CH 2 ),Si(QMe) 3 

CH 2 =CH-Si(OMe), 

CH 2 =CH-SK0CzH«OCH 3 )s 

[001 6] Furthermore, the polysiloxane used in this invention as an option is compoundable by making a silanol end polysiloxane 
and alkoxysilane react to the bottom of existence of the catalyst of a divalent tin compound etc. The following can be illustrated as 
such a silanol end polysiloxane. 
[Formula 3] 

Me 

HO — fSiO-) — H (n(i. i-2000) 

i ° 
Me 

[00 17] As said alkoxysilane, the following alkoxysilane can be mentioned and the silane coupling agent shown in Table I can be 
mentioned further. 
[Formula 4] 

OMe OBt OMe 

I I I 

MeO — S i — OMe EtO — Si — OEt MeO -t- S iO -h- Me 

I.I. I 
OMe OBt OMe 

OMe 

I 

I 

[0018] 
[Table 1] 
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[001 9] The polysiloxane used in this invention is compoundable with the reaction of the polysiloxane which has a further reactant 
functional group at a side chain or the end, and Ihe silane coupling agent of said table L As a polysiloxane which has a reactant 
functional group, what has an epoxy group, the amino group, a sulfhydryl group, a carboxyl group, etc. can be illustrated. In 
addition, as above-mentioned, especially limitation may not have the end group and side chain, and the polysiloxane used in this 
invention may become settled according to the class of raw material used at the time of manufacture, and may be an organic 
radical besides a trimethylsilyl radical, a methyl diphenyl silyl radical, and a triphenyl silyl radical. 

[0020] The loadings of the polysiloxane used in this invention are 5 - 10 % of the weight most preferably two to 20% of the 
weight one to 40% of the weight to the silica weight in based red. Since this matter that is not combined with a silica may ooze out 
from vulcanizate if many [ if there are too few loadings of a polysiloxane, desired effectiveness is not acquired, and / conversely / 
too ], it is not desirable. 

[002 1 ] As diene system rubber of the based red which constitutes the pneumatic tire of this invention, the rubber of the arbitration 
currently used from the former, for example, natural rubber, (NR), polyisoprene rubber (IR), various styrene butadiene rubbers 
(SBR), isobutylene isoprene rubber (IIR), etc. are used. These dicne system rubber can be used as a blend of independent or 
arbitration. In addition, these diene system rubber can also be used, blending it with ethylene-propylene copolymerization rubber 
(EPR, EPDM) etc. 
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[0022] About the silica and carbon black as a bulking agent which are blended with the based red used by this invention, a silica 
5 - 40 weight sections, and carbon black 10-60 weight sections must be blended to the diene system rubber 100 weight section 
by this invention. Sufficient low generauon-of-heat-izauon cannot be attained as silicas are under 5 weight sections, and abrasion 
resistance is comparatively [ 40 weight ********** and / with many reinforcing agent loadings ] bad, and the abrasion resistance 
at the time of based red being exposed to a wear anaphase falls greatly. Furthermore, the abrasion resistance at the time of based 
red being exposed to a wear anaphase in carbon being under 1 0 weight sections falls greatly, and 60 weight ***♦*♦♦♦** and 
sufficient low generation-of-heat-izauon of based red cannot be attained. Therefore, the rate of a compounding ratio of the 
above-mentioned silica and carbon black is required when planning the reduction in generation of heat and abrasion resistance of 
based red with sufficient balance. — 
[0023] r lTie based red concerning the desirable mode of this invention can contain a silane coupling agent further. The silane 
coupling agent used in this invention can be made into the silane coupling agent of the arbitration used together with a silica 
bulking agent from the former, and can mention what was shown in said table 1 as an example of a type. Among these, 
screw-[3-(trielhoxy silyl)-propyl] tetrasulfide is the most desirable from the Field of workability. Furthermore, rubber and the 
special silane coupling agent which reacts can also be suitably used at the time of the vulcanization shown in Table II. 
[0024] 
[Table 2] 
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[0025] Abrasion resistance is further improvable if a silane coupling agent is blended into the based red concerning this 
invention. The desirable amount of the silane coupling agent used in this invention is 2 - 10 % of the weight still more preferably 
one to 20% of the weight to the loadings of the silica in a constituent. If many [ if there are too few loadings of a silane coupling 
agent, desired effectiveness will not be acquired, and / conversely / too ], since it will become easy to produce burning (scorching) 
in mixing or an extrusion process, it is not desirable. 

[0026] moreover, the desirable voice of this invention ~ although the same diene system rubber as said based red carried out is 
used for the diene system rubber in the cap tread of the tire- tread section which starts like, especially in **♦*, 40-70 weight 
section combination of the carbon black (DBP oil absorption: l lOml / lOOg or more) is carried out to this diene system rubber 
100 weight section more than carbon black [ of the diameter of a granule ], i.e., N2 SA:, I20m2 / g. The thing of under the above 
of the property of this carbon black of wear-resistant improvement is inadequate, and under 40 weight sections of the 
improvement effectiveness of abrasion resistance [ loadings / those ] are still more inadequate, and generation of heat becomes 
high too much and is not desirable in 70 weight **** 

[0027] furthermore, loss tangent tandeltac measured at 60 degrees C of a cap tread and based red And tandeltab between — 
tandeltac >tandeltab it is — things are required and, as for the volume fraction (Vb/Va) of based red, it is desirable that it is 10-60. 
The former conditions are using the based red with generation of heat smaller than a cap tread which blended the silica, the tire 
which reconciled abrasion resistance and febrility-proof is obtained, and as for low generation-of-heat-ized effectiveness, less than 
ten are [ this ] insufficient, based red exposes the latter conditions in the middle of wear by 60 **, and the life of a tire falls as a 
result 

[0028] In the rubber constituent which constitutes the based red and cap tread of the tire-tread section concerning this invention 
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For the above mentioned indispensable component, in addition, vulcanization or a cross linking agent, usual vulcanization, or a 
usual bridge formation accelerator, It can be used for being able to blend the various additives generally blended into tires, such 
as various oil, an antioxidant, a reinforcing agent, a bulking agent, a plasticizer, and a softener, kneading this compound by the 
general approach, vulcanizing, considering as a constituent, and vulcanizing or constructing a bridge. The loadings of these 
additives can also be made into the conventional general loadings unless it is contrary to the purpose of this invention. 
[0029] 

[Example] It cannot be overemphasized that it is not what limits the technical range of this invention to these examples hereafter 
although this invention is explained in more detail according to an example and the example of a comparison 
[0030] The polysiloxane used for combination of the following conventional examples, an example, and the example of a 
comparison was compounded by the following general approach. 

Mixed polysiloxane PORIMECFflRU hydrogen siloxane (KF99, Shin-Etsu Chemical Co., Ltd. make) lOOg and ethanol 72g, 
40micro of 1% isopropyl alcohol solutions 1 of chloroplatinic acid was made to react at addition and 80 degrees C for 1 0 hours, 
and it compounded. The presumed structure of this compound is as follows. 
[Formula 5] 

Me / Me \ /Me \ Me 
I / I \ / I \ I 
Me— SiOH— SiO ~H — SiO — — Si — Me 

Me ^ OEt /as X H /> Me 

[003 1 ] The following commercial item was used for other combination components used for combination of each example of the 
following conventional examples, an example, and the example of a comparison. 

silica: - the product "the nip seal AQ" made from Japanese Silica — silicone oil: - the Shin-Etsu Chemical Co., Ltd. make 

"KF99" - coupling agent: - screw-[3-(triethoxy silyl)-propyl] tetrasulfide (Degussa make "Si69") 

Antioxidant: N-phenyl -N 1 -(1, 3-dimethyl)- P-phenylene diarnine (Sumitomo Chemical Co., Ltd. make "antigen 6C") 

Vulcanization accelerator: N4-butyU2-benzomiazolylsulfenamide (Ouchi Shinko Chemical make "Nocceler NS-F") 

CB-1 : Tokai Carbon Co., Ltd. make "SEAST KIT' (N2 SA:93, DBP oil absorption: 1 19) 

CB-2: The product made from Asahi Carbon black 'Asahi #80" (N2 SA: 1 1 5, DBP oil absorption: 1 1 3) 

CB-3: Mitsubishi Kasei Corp. make "DIA BLACK A H (N2 SA:142, DBP oil absorption: 1 16) 

(Note) N2 SA and DBP oil absorption of each above CB (carbon black) are ASTM-D 3037-93 and JIS, respectively. K It 
measured by 6221. 

WAX: Ouchi Shinko Chemical make "Selected Special Wax" [0032] The component except the preparation vulcanization 
accelerator and sulfur of a sample was kneaded for 3 - 5 rninutes by the 1.81. closed mold mixer, a vulcanization accelerator and 
sulfur were kneaded with a 8 inches opening roll to the masterbatch emitted when it amounted to 165**5 degrees C, and the 
rubber constituent was obtained. The non-vulcanizate nature of the obtained rubber constituent was measured. Next, press cure of 
this constituent was carried out for 20 minutes at 1 60 degrees C in 1 5x1 5x0.2cm metal mold, the target test piece (rubber sheet) 
was prepared, and vulcanizate nature was evaluated. 

[0033] The test method of the non-vulcanizate nature of the constituent obtained in each example and vulcanizate nature is as 
follows. 

The setdement by vulcanizate [ non-] nature 1 mixer: The settlement of the masterbatch at the time of mixer emission estimated. 

O — It is collected into the 1 lump and there is almost no powder which is not taken in by rubber. 

O — Although collected into the 1 lump, the powder which is not taken in by rubber appears here and there. 

x — The wafer of the rubber which separated to which powder has adhered is seen. 

2) Mooney viscosity : JIS K Based on 6300, it measured at 100 degrees C. 

[0034] Vulcanizate nature 1 carbon / silica distribution condition: Vulcanized rubber was cut with the sharp cutter, and it checked 
and evaluated with viewing and an optical microscope (xl 00,400) about the front face. 

O — Carbon and the defect distribution lump (diameter of several 100 micrometer) of a silica are not almost, and it is distributing 
equally. 

O — Although carbon and the defect distribution lump of a silica appear here and there partly, it is distributing to some extent 
except it 

** — Although carbon and the defect distribution lump of a silica can see dozens of pieces, it is distributing to some extent except 
it. 

x — It can check that carry out [ powder ] from the started front face, and a kimono appears, and carbon and the defect distribution 
lump of a silica can see innumerably. 

2) 300%MOD (flow stress) and breaking strength: JIS K 6251 (dumbbell-like No. 3 form) - being based - measurement 3 
degree-of-hardness:JIS K 6253 -- being based measurement 4tandelta :Oriental energy machine factory viscoelasticity 
equipment UiO log rough solid - 20Hz and 2% of 10% dynamic strains of initial expanding ~ measurement (it measures at 
sample width efface of 5mm, and the temperature of 60 degrees C) 

5) Abrasion resistance : measuring with the run bone mold testing machine, characteristic display abrasion resistance 
(characteristic) =[(loss in quantity with reference test piece)/(loss in quantity with each test piece)] xlOO, however a reference test 
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piece computed the abrasion loss as the conventional example and an example 2 of a comparison in Table III - IV, respectively. 
[0035] Example I: The example I of based red combination ****** shows the polysiloxane in the based red compound 
containing a silica and carbon black, and the evaluation result of a silane coupling agent It is Table III about a result It is shown. 
[0036] 
[Table 3] 
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[0037] This table III From a result, he can understand the following thing. It is shown that a settlement of mixing and 
dispersibility are inferior in what does not blend a polysiloxane, and flow stress and abrasion resistance are inferior in it by that 
cause like the example -1 of a comparison. Moreover, in the example -2 of a comparison, although the silicone oil was blended, a 
mixed settlement and dispersibility are inferior like the example -1 of a comparison, and it shows that flow stress and abrasion 
resistance are bad. Like the example -3 of a comparison, if there are few the silica loadings, the exoergic reduction effectiveness is 
small (the fall of tandelta is small), and even if it blends a polysiloxane, if there are too many the silica loadings, it is shown like 
the example -4 of a comparison that abrasion resistance is greatly inferior. Furthermore, like the example -5 of a comparison, 
when there are few carbon loadings, abrasion resistance is greatly inferior, and like the example -6 of a comparison, if there are 
many carbon loadings, it is shown that the exocrgic reduction effectiveness is small and a viscosity rise is also large. Example 
wluch took the combination which satisfies the requirements specified by this invention to the thing of the example of these 
comparisons - In the thing of 1 and 2, it turns out that each has attained the predetermined operation effectiveness. 
[0038] Example II: The example II of cap tread combination ****** shows the evaluation result of the cap tread compound at the 
time of blending different carbon. A result is shown in Table IV. 
[0039] 
[Table 41 
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[0040] From the result of this table IV, he can understand the following thing, example of comparison - 1 and 2 — like - a carbon 
property — a convention - the thing [ being out of range (all having an N2 SA value smaller than default value) ] shows that the 
wear-resistant improvement effectiveness is inadequate. Furthermore, like the example -3 of a comparison, if the thing within a 
convention of a carbon property also has few the loadings, although abrasion resistance is improving when there are too many the 
loadings, it is shown insufficiently [ the wear-resistant improvement effectiveness ] like the example -4 of a comparison that a 
viscosity rise is large and generation of heat is also large. It turns out to the thing of the example of these comparisons that the 
thing of the example -1 which takes the carbon property within the limits and the loadings which are specified by this invention 
has attained the predetermined operation effectiveness. 

[0041] Example III : Example III of tire ****** by the volume fraction of based red In the tire tread which consists of the cap 
rubber (C-4) and base rubber (B-3) which were selected from the evaluation result concerning an aforementioned cap tread and 
aforementioned based red, the evaluation result of the tire by the volume fraction of the based red is shown. 
[0042] The tire used for this evaluation and its test method are as follows. 

1) Prototype tire : 1000R20 The tire 2 indoor drum exoergic trial for trucks of 14PR: Make it run a tire on an indoor drum, 
measure the temperature on the No. 4 belt of the tire tread after transit, and express as the characteristic which set the 
conventional example to 100 Qow generation of heat like numerical size). 

3) Tire life : it is a characteristic display (a wear life is as long as numerical size), using the conventional example as 100 for the 
mileage to all wear to tire real vehicle transit. 
[0043] A result is shown in Table V. 
[Table 5] 
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[0044] From the result of this table V, he can understand the following thing. Since the thing of the example - 1 of a comparison 
used the thing of the conventional example (B-l ) for base rubber, it shows that generation of heat is large. Furthermore, like the 
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example -3 of a comparison, if the volume fraction (vol. ratio) of base rubber is small like the example -2 of a comparison even if 
it combines things good as cap rubber and base rubber, even if the volume fraction of base rubber is too large, it is shown greatly 
[ generation of heat ] that based red is exposed to a wear anaphase, and it is inferior in a life although generation of heat is small. 
When the volume fraction of base rubber is in the predetermined range of this invention like an example -1 as compared with 
these, it turns out that generation of heat and wear can be balanced and a good tire is obtained 
[0045] 

[Effect of the Invention] If this invention is followed as explained above, it will be the sake of wear-resistant improvement in a 
cap tread While blending a granule child's carbon, by installing the based red which blended the silica comparatively in large 
quantities and attained low generation-of-heat-ization with the volume fraction of a fixed rate, the exoergic level of the whole 
tirc-trcad section can be stopped, and the pneumatic tire for heavy loading for truck buses which maintained at the good condition 
the workability of the based red which gets worse by abundant combination of a silica by blending the aforementioned 
polysiloxane can be offered. 



[Translation done.] 
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* NOTICES ♦ 

Japan Patent office is not responsible for any 
damages caused by the use of this translation. 



I .This document has been translated by computer. So the translation may not reflect the original precisely. 
2. ** ** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] The pneumatic tire which comes to use for based red the rubber constituent with which silica loadings come for the 
average degree of polymerization in which the tirc-trcad section considers as the layer structure of based red and a cap tread 
which consists of more than two-layer at least, and contains a silica 5 - 40 weight sections, carbon black 10-60 weight sections, 
the following alkoxy silyl radical (I), or an acyloxy silyl radical (II) to the diene system rubber 100 weight section to blend the 
polysiloxane of 3 - 1 0,000 one to 40% of the weight. 
**Si-ORl (I) 
♦♦Si-OCOR2 (II) 

(R 1 is a univalent hydrocarbon group the permutation of carbon numbers 1 - 1 8, or unsubstituted, or an ether linkage content 
organic radical, and R2 is hydrogen or the hydrocarbon group of carbon numbers 1-18.) 

[Claim 2] The pneumatic tire according to claim I with which silica loadings blended the silane coupling agent with said based 
red one to 20% of the weight fiirther. 

[Claim 3] the loss tangent which carried out 40-70 weight section combination of the carbon black (DBP oil absorption:! 10ml / 
lOOg or more), and was measured at 60 degrees C of a cap tread and based red more than N2 SA: I20m2 / g to the diene system 
rubber 1 00 weight section in said cap tread - respectively - tandeltac And tandeltab **- the time of carrying out ~ a degree 
type - ( 1 ):tandeltac >tandeltab - ( 1 ) 

Claim 1 come to be satisfied of claim, and a pneumatic tire according to claim 2. 

[Claim 4] Volume of the whole tread (Va) The volume fraction (Vb/Va) of said based red to occupy is a degree tvoe (2) 
I0<=(Vb/Va)<=60--(2) FJ & 

A pneumatic tire given in any I term of claims 1 -3 come to be satisfied of claims. 



[Translation done.] 
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